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CONFIDENTIAL NPG REPORT NO. 1129
AAP Rod Varhcad and Slotted Rocket Motor Asscmbly No. 366

1, This tcst was conducted to determine the ability of 24 internal
grooves 1/16" wide and 1/8" deep in the AAP rocket motor to produce
rod-like fragments, The inert motor was assembled to a Composition

C~3 loaded and fuzéd AAP rod-producing warhead and the assembly was
designated No. 366,

2¢ &, The internal grooves of the AAP moutor were of no significance
in contrnlling fragment size.

be The AAP warhead vith external grcoves did not produce rod-

like fragments of design lengths. The poor performance is attributed
to the fuge booster location,
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CONFIDENTIAL NPG REPORT NO. 1129
AAP Rod Warhead and Slotted Rocket Motor Assembly No, 366

BART B
INTRODUCTION

l, AUTHOIITY:

This test was authorized by references (a) and (b).

2. REFERENCES3

ae NOL Conf Work Request WG/19/53 of 26 September 1952
be. BUORD Conf ltr NP9-Rexb:JBC:teb Ser 29835 of
29 November 1951
c. NPG Conf Report No, 948 of 27 March 1952
de NPG Conf Report No. 858 of 13 October 1651

3« BACKGROUND:

a. Reference (b) authorized the Naval Ordnance Laboratcry to
work directly with the Naval Proviag Ground in the developmert and
testing of the Angled Arrow Projectile (AAP).

b, References (c) and (d) reported the fragment mass distribu-
tion data of AAP assemblies having rod-producing warheads and
unslotted motors, In an attempt to produce rod-like fragments from
the motor? the Naval Ordnance Laboratory slotted the motor in AAP
assembly lio. 366 and forwarded it to the Naval Proving Ground for
teste

4, OBJECT OF TEQOT:

This test was conducted to determine the ability of 24 internal
grooves 1/16" wide and 1/8" deep in the AAP rocket motor to produce
rod-lixe fragments, The inert motor was asserbled to a Composition
C-3 loaded and fuzed AAP rod-producing warhead and the assembly was
designated No, 366.-

5« PERIOD OF TEST:

a., Date Project Letter 26 September 1952

b, Date Hecessary Material Received 19 January 1953

c. Date Commenced Test 6 March 1953

d. Test Completed 23 March 1953
COIFIDENTIAL
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6. DESCRIPTION OF ITEM UNDER TEST:

AAP Assembly No, 366 is shown in Figure 1, The warhead, 49450
in diameter and 11%815 long, has 24 longitudinal grooves wi%h depths
of approximately half the wall thickness, The wall thiciness tapers
from 0Y348 at the fuzed end to 0Y260 at the motor joint end. The
warhead was loaded with Ccmposition C-3 and fuzed with an AAP fuze
modified for static detonation, The warhead wall is thinner than
those reported in references (¢) and (d). The AAP rocket motor has
24 intetnal grooves 1/16" wide and 1/8" deep along its 10%12 length

and a 0Y375 thnick wall, The weights of the assembly in pounds are
as foliows:

* Empty Warhead Inert
Filler Fuze Motor Total
16.57 4,61 3.00 22,66 46,84

* This warhead contained 6 fins, Those reported in references (c)
and (d) did not have fins,

7« PROCEDURE:

The assembled AAP was detonated in the center of a sardust
filled chamber. After the detocnation, the sawdust was sifted end
the fragments recovered by the use of sieves and a magnetic sepa-
rator., The warhead, fuze fin, and motor fragments were then
separated and classified i:a weight groupse.

8, RESULTS AlD DISCUSSION:

a. The slotted warhead exhibited poor control of fragment sige,
Instead of the intended 24 rods, each 11Y815 in length (totalling
283-1/2"), the warheed produced 37 rod-like fragments greater than
3" in length (totalling 190"), the longest one %?) being 8-1/2",

The remaining ©3-1/2" of fragment length consisted of fragments 3"
and less in length. The warhead, head proper, fin, and fuze, frag-
ments are showm in Figure 2, The break up of the éesign length 1is
probably due to the fuze booster locatioin, If the booster covld be
located closer to either end of the warhead, fragments of the
approximate design length could be prodvced, reference (c)e.
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b. The AAP rocket motor fragmented fairly well considering the
fact that the motor was inert. The internal grooves of the motor
were of no significance in controlling fragment size. It is felt
that an ungrooved motor would have performed similarly. The heavier
ungrooved motor of AAP assembly 505-1, reference (c), fragmented
into strips and clumps as did the motor in this test.

BART D '
CONCLUSI O}

9. ae The internal grooves of the AAP motor were of no significance
in controlling fragment sige,

be The AAP warhead with external grooves did not produce rod-
like fragments of design lengths, The poor performance is attributed
to the fuze booster location,
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The tests upon which this report is based were conducted by:
V. PHILIPCFUK, Fragmentation Battery Officer
Fragmentation Division
Terminal Ballistics Department

This report was prepared by:
V. PHILIPCHUK, Fragmentation Battery Officer
Fragmentation Division
Terminal Ballistics Department

This test was reviewed dy:
W. B, ROBERTSON, Lieutenant Cammander, USN
Terminal Ballistics Officer
Terminal Ballistics Department
C. C. BRAMBLE, Director of Research, Ordnance Group

APPROVED: J. F. BYRNE
Captain, USN
Commander, Naval Proving Ground

~

CLC’Z&:Z&Jé;Jvu/
2. A. RUCKNER
Captain, USN
Ordnance Offiver
By direction
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U. 3. NAVAL PROVING GROUND
DAHLGREN, VIRGINIA
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CONFIDENTIAL FPG RTPORT NO, 1129
AAP Rod Werhead. end Slotted Rocket Motor Asscmbly No, 366

Buareau of Ordnance:

Ad3
Re2
Re3
Re3f

WU =

Director

Armed Services Technical Information Agency

Document Service Center

Knott Building

Dayton 2, Ohio 1

Navy Research Section
Library of Congress
Washington 25, D. C.
(Via BUORD Re}f)

Commanding General
Aberdeen §rov1ng Ground
Aberdeen, Maryland
Attn: Technical Information Section
Development and Proof Services 2

Commarnder, Operational Development Force
U. S. dtlantic Fleet, U. S. Naval Base
Norfolk 11, Virginia 1

Naval Ordnance Laboratory 1
Naval Ordnance Laboratory

Attn: Explosives Division 1
Attn: lr, H. ''¢ Semon 2

Picatinny Arsenal, Dover, N. J.
Attn: Tecinical Division 1

Reports Office
APL/JHU, Silver Spring, Maryvland 1

APL/JHU, Silver Spring, lid. ¢
Attn: Mr, H, S, Morton
(Via INSORD, Silver Spring, Ma.) 1
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AAP Rod arhead and Slotted Rncket Motor Assembly No. 366

RISIRIBUTION (Continued)

Bureau of Ordnance Technical Liaison Office
Bell Telepihione Laboratories
Valppany, New Jersey 1

USNOTS, Inyokern, China Lake, Calif, 1

Inst, for Cooperative Research
JHU/1315 St. Paul St.
Vias (District Chief, Phila, Ord Distriet
1500 Chestmt &t., Phila, 2, Pa,
Attn: Ar, Edward R. C. Niles) 1

boeing Airplane Company
Seattle Division

Seattle, Washiington 1
Commanding Officer
Frankford Arsensal 1
Locals
oT 1
oTZ 1l
File 1
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